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Project Overview i
Cryogenic Carbon Capture From Cement Production

30 TPD Design based off fieltested 1 TPD unit

CCC Pilot

Location at Sugar Creek Cement Plant near Kansas City,
Missouri

Skidbased design that can be built mostly-sife with
limited integration
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Success Criteria

ne

DeC|_S|on Date Success Criteria
Point
¢ The remaining cost of plant construction, operation, and decommissioning is less than or equal to t
Completion 1/31/2023 proposed remaining budget of Phases 2 and 3 as determined by the final plant design.
of Phase 1 ¢ The leadimes provided by the vendors allow for sufficient time to complete construction and
commissioning by the end of Phase Il, as determined by the construction plan provided by the EPC.
Completion ¢ All operating and environmental approvals finalized.
1/31/2024 ) : .
of Phase 2 ¢ Detailed construction plan implemented.
Commissioning
Subsystems all certified, including:
¢ The ability to cool the gas to at leadtl7° C
¢ The multistream heat exchanger achievingCominimum approach temperature
Startup, shutdown, emergency, and standard operating procedures finalized.
Completion Testing : : .
1/31/2025 |¢ Complete continuous testing for a minimum of 2 months
of Phase 3

¢ Capture during the testing at 1.22 mol%,@®outlet stream (i.e., 95% capture with 19.8 mol% Q@Da
dry basis) and 95% GQurity at 30tonnegday CQ.

Decommissioning

¢ Complete decommissioning of plant per the decommissioning plan

TEA

¢ Fullscale TEA showing energy of,C@ptured less than 0.881J./kg CQ
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€) Flue gasis cooled

) CO,isseparated as a solid from the light gases

€) CO,is melted and prepared for transport

) Light gases are reheated and released to atmosphere




Preliminary Simplified CCC PFD
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SES-Chart Collaboration ‘jS E S
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ASES acquired by Chart in 2020

AHigh degree of overlap in equipment used for CCC Process

Bolt-on NGL recovery module IPSMR®
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Cost and Energy Savings

Cost and Energy Comparison
30% $120
15%

$100
$80
S60
10% $40
5% $20
0% SO

CCC Base CCC Optimized Current Technology (Amine)

25% .
B Energy Penalty (Parasitic Load)

m S/tonne Avoided

20%

Based on Rev 2a Baseline NETL Study with Updated Costs. Additional value and revenues could be gaineshfesna@energy storage.




CCC Benefits €pSES

Low energy and cost retrofit technology

Easy retrofit carbon capture technology
Robust to pollutants and captures most criteria pollutants
Produces high-purity, liquid CO,
Very high capture rates, up to negative emissions (99%-+)

Integrated grid-scale energy storage
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Pre Treatment and Electrical Skid Cryogenic Carbon Capture Skid



